Objective: The aim of the study is to elucidate differences in adults' diet by education, and to analyse the associations between dietary facilitators, education and dietary fat quality. Design: In all, one-third of subjects from the national FINRISK health survey were invited to participate in the FINDIET 2007 Survey. A 48 h dietary interview was used for dietary data and personal background data were collected by the health survey questionnaire. Setting: Representative sample from five regions in Finland in spring 2007. Subjects: A total of 1576 adults, participation rate 60 %. Results: Oil used in cooking differed by education. Instead perception of cardiovascular risk, or the following of a cholesterol-lowering diet, were equal across all educational categories. The diet of men with low education contained less protein and carbohydrates, more fat and more SFA and MUFA than that of highly educated men. The diet of women with low education contained less PUFA, vitamin C and vitamin E than in the highly educated category. High education remained a significant determinant for the lower intake of SFA in men, and for the higher intake of PUFA in women, after adjusting for the determinants and facilitators of dietary behaviour and age. The lower intake of SFA was also associated with following a cholesterol-lowering diet in both genders. In addition to education, the intake of unsaturated fatty acids was determined by the oil used in cooking by women, and by frequent lunches served by caterers for men. Conclusions: In dietary behaviour, awareness and reporting of cholesterollowering diet seem to indicate a tendency to control the intake of saturated fat. Health messages are likely to enhance tools for increasing the intake of PUFA, in addition to reducing the intake of SFA.
Health status and health behaviour of the Finnish population differ by educational category (1, 2) . Health behaviour, including food habits, is the basis for decreasing the risk of chronic diseases (1, 3) . The dietary intake of SFA has been the main dietary factor associated with cardiovascular (CV) mortality in Finland (4) . From dietary changes, the increasing consumption of vegetable oil and oil-based spreads is assumed to explain the decreasing levels of serum cholesterol (5) and the decline in cardiovascular mortality (4) . Serum total cholesterol has decreased in Finnish adults of all educational categories in the last decades (6) . However, more than half of the adult population in Finland still has a high serum cholesterol, .5 mmol/l (5, 7) . Therefore, the main message in treating hypercholesterolemia as well as for general population is to decrease the intake of SFA and increase the intake of PUFA (8) (9) (10) . According to the Finnish Health Behaviour Surveys (1, 11) , the daily consumption of vegetables, selection of fat-free milk and oil-based spreads on bread are more common for highly educated persons. The consumption of fresh vegetables, fruit, fruit juice, whole-grain bread and cheese is more frequent among higher socioeconomic groups in all European countries (12) (13) (14) (15) (16) (17) . In several ways, food choices better comply with dietary guidelines in higher-level socio-economic groups than in lower-level groups (11, 12, 18, 19) . However, following dietary advice to change levels of dietary fat or fat quality has been reported as difficult even for motivated persons (20) as well as for patients with CHD (10) . *Corresponding author: Email marja-leena.ovaskainen@thl.fi r The Authors 2010
In Finland, there is still the need to change the quality of dietary fat by decreasing the intake of SFA and increasing the intake of PUFA according to the present FINDIET survey (21) . For actions in clinical practice in the prevention of CVD, it is important to find tools that help to control the intake of saturated fat and promote healthy food choices (10, (22) (23) (24) . Such tools and facilitators include availability of healthy food, healthy food at canteens, experiences and knowledge with food or increasing skills in cooking (10, 20, 25, 26) . In the present study, we analyse the differences in diet by level of education and further test the association between educational category, determinants and facilitators of dietary behaviour, and dietary fat quality.
Materials and methods
The cross-sectional population survey FINRISK 2007 was carried out in order to assess the risk factors of CVD (27) . A random sample of adults aged 25-74 years, stratified by sex, region and 10-year age groups, was drawn from the population register for six regions in Finland. Subjects were invited to a health examination including body weight measurement and blood sample at the local health-care centre. The invitation included a questionnaire to be completed, covering such background information as social status, health status, habitual food choices and perceptions of CV risk. From five regions of the FINRISK study, subjects in a subsample (33 %) were asked to participate in a 48 h dietary interview (28) . Of the 25-64-year-old invited subjects, 60 % participated in the dietary interview of FINDIET 2007.
Education years were categorized in tertiles (low, middle and high) according to gender and birth year. The regions were aggregated as Southern Finland (the capital region of Helsinki and Turku with its surroundings) and Northern Finland (North-Karelia, Northern Savo and Oulu region). Self-rated health status, self-rated functional capacity and serum cholesterol measurement were selected as health parameters. Serum cholesterol was measured by standard enzymatic protocol (7) from fresh blood samples. The questions for health status and functional capacity offered five alternatives, ranging from 'very good' to 'very bad'. Those giving either the answer 'rather bad' or 'very bad' were considered to have bad health or bad functional capacity. From perceptions of disease risks, the self-rated risk assessment for CVD was used. Self-rated risk assessment for CVD was based on five alternatives, ranging from 'very high' to 'very low', or 'I have a CVD'. Those answering with either of the two highest options or having a CVD were coded as having a high CV risk.
Questions concerning the determinants and facilitators of dietary behaviour were available from the background questionnaire and covered 'following a cholesterollowering diet', 'received dietary guidance after previous cholesterol measurement', 'frequent use of ready-to-eat meals', 'having daily lunch at a cafeteria or restaurant' and 'vegetable oil used in food preparation at home'. Dietary guidance after a previous serum cholesterol measurement was ascertained by a 'yes' or 'no' answer. If no previous measurement for serum cholesterol was reported, dietary guidance was coded 'no'. The question for following a cholesterol-lowering diet was answered 'no' or 'yes'. Those having more than two weekly ready-to-eat meals from supermarkets were coded as frequent users of these types of meal. The question of regular site lunch habits on working days gave six alternatives: 'no regular lunch', 'packed lunch', 'home', 'at a restaurant or bar', 'at a worksite cafeteria' or 'elsewhere'. Those having regular lunches at a worksite cafeteria, restaurant or bar were coded as frequently having catered lunches. The type of typical cooking fat used at home was identified with the options 'oil', 'high-fat spread', 'cooking margarine', 'butter-oil mixture', 'butter', 'sterol margarine', 'no fat', 'no cooking at home', from which those preferring oil were coded separately from the others.
Dietary data collection
Details of the dietary interview in FINDIET 2007 have been already published (21, 28, 29) . The interview covered the diet of participants over the 48 h before interview. It began by asking about meals eaten yesterday and continued by enquiring into meals taken on the day before yesterday. Identification of each eating event was principally based on the name of the eating occasion which was given to it by the subject. The interviewer selected the meal name from the following alternatives: breakfast, lunch, dinner, drink, evening snack, other snack and other eating event.
Daily aggregated food consumption and nutrient intake were calculated by in-house software that uses the Finnish food composition database (30) . The dietary data were converted to food consumption in seventy-six food groups (21) from which eighteen food groups were chosen and aggregated for the analyses of the present study. For food consumption, and energy and nutrient intake, the mean intake over 2 d was calculated. Nutrient intake is expressed either as an energy percentage or intake per unit of energy (MJ).
Statistical methods
The associations between background variables and education were tested by x 2 test. The differences in nutrient intake between education categories were tested by ANOVA. Education was inserted into the model, first as a categorical variable and then as a continuous variable (trend test). For these analyses, the nutrient intake was converted into a logarithmic scale in order to improve normality.
The differences in food consumption between education categories were analysed with Kruskal-Wallis nonparametric test, since the food consumption variables were not normally distributed. These analyses were performed with consumption calculated in relation to energy intake (MJ). The associations between the determinants and facilitators of dietary behaviour and the intakes of SFA and PUFA were tested by ANOVA. The explanatory variables were included in the model in three ways: each background variable individually, all variables in the full model and finally, only the significant variables in the final model. All the models were adjusted in relation to age.
All the analyses were performed by using the SAS for Windows statistical software package version 8?2 (SAS Institute Inc., Cary, NC, USA). All analyses were performed separately for men and women, because there are differences by gender in socio-economic status and food behaviour.
Results
Daily dietary habits differed by educational category. Both women and men in the high-educational category had more frequent lunches at worksite cafeterias or in restaurants, and more often used oil in food preparation than others (Table 1 ). In women, use of ready-to-eat meals was most frequent in the high-educational category. By contrast, perception of a high CV risk, receiving dietary advice after previous cholesterol measurement, or following a cholesterol-lowering diet showed no difference by education. Basic health status was rated as poor by 11 % in the low-educational category of women and by 4 % in the high-education category and by 15 % and 4 % in men, respectively (Table 1) . Similar trends were observed in functional capacity in women.
Educational category was associated with some differences in nutrient intakes in men and in women ( Table 2 ). In the low-educational category, the diet of men contained less protein and carbohydrates, more fat and more SFA and MUFA than in higher-educational categories. In addition, the folate intake was smaller in the low-educational category than in the high category in men (Table 2 ). In women, the intakes of PUFA, vitamin C, vitamin E and folate increased in the higher-educational category.
The diet of adults differed in vegetable and fruit consumption and the lowest consumption was observed in the low-educational category of both men and women. Adults with low education more frequently used mediumfat milk than those with higher education in both genders. The consumption of fat-free milk was higher with higher education only in men. The daily consumption of margarines that contained at least 60 % fat and were used as spreads was higher in the low-educational categories of both genders (Table 3) . Use of other spreads, butter or low-fat spreads, were not significantly associated with education. The consumption of oil dressing was lowest in women with low education. Furthermore, sausage consumption was more typical in the low-educational category and fish consumption in the high-educational category in women.
The association between the determinants and facilitators in dietary habits, education and the intakes of SFA and PUFA were studied by single and multiple regression analysis. In single ANOVA, education was a significant determinant for the intake of SFA in men, but not in women (Table 4) . Both men and women following a cholesterol-lowering diet and reporting use of oil as cooking fat had lower intake of SFA compared to the others. Further, in women, frequent consumption of ready-to-eat meals was associated with higher intake of SFA. In men, having received previous dietary guidelines for lowering cholesterol was associated with the intake of SFA (Table 4) , and a frequent habit of eating served lunches was associated with higher intake of PUFA (Table 5 ). Oil used in cooking at home was significantly associated with the increasing intake of PUFA in women.
In the final multiple regression model, only significant background factors and age were included (Tables 4  and 5 ). The high-educational category was associated with a lower intake of SFA in men and a higher intake of PUFA in women. Following a cholesterol-lowering diet was associated with a lower intake of SFA in both genders in the final model, and in women, who used oil in cooking at home. The final model accounted for 5?7 % of the variance in the intake of SFA in women and 5?0 % of the variance in men. The final multiple model for the determinants of the intakes of PUFA was significant only for women.
Discussion
Some dietary behaviours and determinants were influencing the intakes of SFA and PUFA in Finnish adults. Preventive cardiology aims to change the quality of dietary fat in at-risk-populations as well as across the entire population (6, 8, 10) . We wanted to explore the determinants and facilitators of dietary fat quality in this cross-sectional population survey. A favourable trend by increasing education was observed for the decreasing intake of SFA in men and for the increasing intake of PUFA in women, corresponding to earlier results (12, 13, 16) . Our results showed that certain dietary behaviours were associated with dietary fat quality in the multiple model in which all significant background variables were included. Following a cholesterol-lowering diet was associated with a decreasing intake of SFA both in women and men, which is an encouraging results for practices with limited time in primary health care (24) . However, in order to change the fat quality of the diet, an increased average intake of PUFA is needed. It seems obvious that the consumption of oil and margarines has not been fully adopted.
The possible determinants and facilitators of dietary behaviour such as selection of cooking fat, frequency of eating served lunches or ready-to-eat meals varied by education, whereas following a cholesterol-lowering diet did not. The background data of the present study included only limited facilitators by which subjects could have aimed to decrease their serum cholesterol category by personal dietary changes compared with previous studies (10, 26) . However, a more systematic list of facilitators has revealed only weak associations with dietary fat quality (10) although change-motivation has affected the total fat intake (20) . By contrast, worksite cafeterias (18) and school canteens (26) have been reported to be good facilitators for healthy eating.
The serum cholesterol level did not differ by education in the subjects of FINDIET 2007. However, the mean cholesterol was above the recommended level in all groups and thus the recommendation for decreasing the intake of saturated fat is applicable for the majority of the population (9) . A limitation of the present study is the higher non-participation of subjects with lower education and younger age groups, which may have affected the results of cholesterol levels.
According to the present results, women in all educational categories have the same intake of total fat and SFA, but intake of PUFA was higher with higher education. By contrast, the intake of SFA was significantly higher in men with low education compared to men with higher education. One way of changing the fat content of diets towards more unsaturated fats is the use of oil in food preparation and salad dressings, which seems to be applied by highly educated people, but which still needs to be adopted by less-educated women. However, the selection of low-fat spreads is even in educational groups, and it may not be a tool to increase the intake of PUFA.
Most differences in food use and nutrient intake by education corresponded to previous studies (12, 13, 16, 17, 31) . The higher consumption of cheese in the high-educational category compensates for the higher consumption of medium-fat milk in the low-educational category, and results in a similar intake of SFA in women. In addition, the use of ready-to-eat meals was more frequent in highly educated women. This could be interpreted to suggest that a frequent consumption of ready-to-eat meals is associated with a diet of less-controlled fat quality (19) . Some differences in nutrient intakes by education were clear, e.g. for vitamin C intake in women, but the mean intake was, however, above the recommended level in all educational groups.
Food preparation skills have been reported as being associated with healthy eating in earlier studies (16, 22, 23) . Our results supported these findings with the association between dietary fat quality and cooking fat used at home, but this association was found in women only. It has been postulated that the population may benefit more from messages that emphasize fat quality rather than from messages that focus on fat quantity (32) . The quantity of fat and type of fat are the main themes in counselling sessions that have a mean duration of 5 min in counselling sessions with nurses, or 3 min in counselling sessions with physicians (24) . It is possible that women can achieve a better implementation of recommendations from a few words with the counsellor than men. On the contrary, the frequent consumption of lunches served through catering was associated with the intake of PUFA in men. This may be due to oil and oil dressing used in vegetable salads in restaurant or worksite cafeterias more than the type of cooking fat used by catering service. This may also be associated with the fact that in an interview concerning previous days, the subject is not able to give information on the cooking fat used by the caterer. The meals served by catering departments seem to have a desirable effect on the dietary fat quality in men (12) . In the present study, we could not study any actual changes in the dietary contributors of SFA, because the changes after dietary advice were not assessed.
Dietary counselling in primary health care also includes type of spread on bread (24) . However, the effect of spreads on the total intake of SFA has been decreasing due to the high proportion of low-fat spreads. In line with this, the only significant difference in the consumption of fat spreads was the higher consumption of margarines containing at least 60 % fat in the low-educational category. The identification of cooking fat was used in the present study as an index of dietary fat selection that supported the results of a previous study (16) . In conclusion, the fat quality of diets is still dependent on educational category. Food choices such as type of milk and fat used in cooking partly explain the differences in the fat quality of diets. In addition to education, following a cholesterol-lowering diet was associated with decreased intake of SFA in men, and oil used in cooking at home with increased intake of PUFA in women. These associations may be due to general health messages or achievements by health professionals. The results indicate that personal intentions in the control of dietary fat quality are worth further study. Finally, the national nutritional recommendations (9) favouring visible vegetable-based fat and oil, and avoiding hard fat hiding in mixed foods, are relevant.
